Measurements of compression of Ehrlich ascites tumor cells and their relevance to hematogenous metastasis.
Ehrlich ascites cancer cells were compressed between glass microscope slides by the addition of weights. The projected areas of the cells were measured, and their surface membrane integrity determined by means of trypan-blue exclusion tests under different compression loads of 0 to 800g. The results are compatible with a two-step mechanism for surface rupture; first the cell membrane is unfolded and then stretched, with modest degrees of stretching associated with membrane rupture. It is calculated that lethal surface membrane rupture of the type produced here by compression, could also be produced when cancer cells are deformed by entry and passage along relatively non-deformable capillaries. This would at least partially account for the rapid destruction of cancer cells in the microcirculation. The observation that isolated nuclei are less deformable than whole cells, may indicate that their nuclei may protect cancer cells from biomechanical trauma.